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A wireless local area networ1( ttiat carries mixed traffic (Fig. 5B) of voice and data communications may 
be provided. The wireless local area network may include an access point and a plurality of remote 
temninals (1 ,2.3 in Fig. 2) that are associated with the access point. The access point may be operabty 
coupled to a vrireline network and may manage trafTic to maintain a fair distribution of packets and to 
give priority to voice communications over other communications. 

A wireless local area network that carries mixed traffic (Fig.SB) of voice and data communications may 




be provided. The wireless LAN includes an access point with a plurality of remote terminals (1 .2,3 in Fig. '*ikmjo 
2) that are associated v\nth the access point. The access point may be operat>ly coupled to a wireline 
network and may manage traffic to maintain a fair distribution of packets and to give prtority to voice 
communications over other communications. 
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VOICE AND DATA WIRELESS 
COMMUNICATIONS NETWOBK AND METHOD 

Backarounri of tha Invention 

This Invention relates to wireless local area 
S networks ("'LMa*')^ and noro particuXaxJLy, to wireless 
local area networks that corry a mixed traffic of voice 
and data. 

wireless LANs are typically used In 
applications that involve ssoblle computers, in 

10 applications where wireline installation is not 

feasible f etc. Such, applications include warehouse 
inventory tracking, portable point of sale^ shipping 
and receiving* package tracking, etc. 

The ZEES 802.11 coamunicationa standard has 

15 been used by some vendors to provide interoperability 
between wireless LAM equipment. The 802,11 standard 
specifies a protocol in which iafonnation is 
transmitted in packets. The standard specifies 
features sucb as packet site, packet content 

20 inforxRatlon, data rates, roaming, etc. The prinary 
type of information that was initially transmitted in 
systens that were designed to the 802. ll standard as 
published was information such as barcode infonaation, 
point of sale inforiiAtion* package tracking 

35 information, etc. Xn such known systems, several 

. remote terminals may be in coamiini cations wiUi a single 



(26) 



JP 2004-505573 A 2004. 2. 19 



WO0*/U47« PCrni5WlM1454 



- 2 - 



access point to receive and transmit information such 
aa bar code information/ point of sale infonaation« 
package tracking information, etc. The standard as 
published specifies a contntinications mediuia that is 
5 shared by transmitters {eg., an access point and one 
.or core renote terminals) . 

The standard further specifies that pacJcet 
size may vary, a rereote tenainal that has a relatively 
large packet to tranaioit rnsy need to occupy the shared 

10 communications nedlum for a longer period than a remote 
terroinal that has a relatively short packet to 
transmit. Until recentiyr delays in coauaunicating 
packets have typically been non-critical to providing 
coffimunications at least partly because of the type of 

IS information that has been transniitted in such systems. 
Information such as bar code information/ package 
tracking information* etc. typically remains valid 
until a next incremental event occurs (e.g., until bar 
cods information has changed, until a package is 

20 tracked to a next point in route, etc.). In addition, 
such information does not generally effect system 
coimaunications if delivered with some delay. 

In some kxxowa systems, packets are simply 
eransmltted in the order in which they have been 

25 received for transnission. In these known aysfcems, a 
packet that is transmitted without being properly 
acknowledged by its intended recipient is repeated for 
a predetermined mimber of times while transmission of 
other remaining packeta is delayed. After 

30 retransmitting a packet for a predetermined number of 
times without receiving a proper acknowledgment, the 
trananitter may proceed to transmit the remaining 
packets. 
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The -demand for providing nixed voice and data 
traffic in wireless LAN systems has been Incxeaslng 
over recent years. Currently* the &02,11 standard does 
not provide specifications for providing voice 
5 coaasunicatlons. Information for providing voice 
coninunications is generally nuch more time critical 
than other information such as bar code Infomation, 
paclcage tracking infcrrttation, etc. Conanunications for 
providing voice communications raay reqiiire a greater 

10 volume of information to be carried by the system than 
when the system is providing coscnuni cat ions for 
information that has typically been carried by wireless 
UWs. Moreover, the quality of voice coaununications is 
dependent on the rate in which information is 

15 exchanged. In data conrauni cations such as In 

comaunications for paclcage tracking, the rate. in which 
Information is exchanged is non-critical because the 
quality of such connnunicaCions is typically not a 
factor in evaluating the effectiveness of such 

20 cooaBunl cations . 

Some Icnown wireless liANs carry voice signals 
as part of the cosaaunications traffic but these systems 
are deficient in effectively meeting such complex 
communications demands as discussed above. Moreover, 

25 there may be a need to neet such demands with existing 
systems without substantially increasing systea 
coiq^lexity, structure, design, coat, etc. 

SiMigBgrv Qt the iBYsntjgn 

in accordance with the principles of the 
30 present invention, a mixed traffic voice and data 

cossmmicatlcms transmitter and network may be provided. 
The commxmlcations network may be a wireless local area 
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network that uses packet based cosDDunicatlons. The 
communications network nay Include at least one access 
point that receives voice and other conanunicationa for 
transmission to terDinals that are associated with the 
5 access point. 

To manage the transmission of packets, a 
transmitter may prioritize packets. Prioritization may 
be based on when each packet has been received, whether 
the packets contain voice concnunications, whether tbe 

10 packets contain net work-maaag extent concaunications, 

whether the packets contain data coitcBiuni cat ions te.g., 
conaaunications other than for voice or network 
management) , whether the packet is directed to a voice- 
capable unit, whether a packet was transmitted using a 

15 particular communications protocol, etc. 

A transmitter, auch as an access point, ma/ 
prioritize packets for transmission based on to which' 
receiver terminal the packet a have been addressed. 
Packets may be separated into queues with each queue 

20 storing the packets that have been received for 

transmission to a particular terminal < Packets nay be 
further prioritized within each queue. 

Prioritised packets may be transmitted in a 
sequence that allows a fair opportunity to each 

25 temlDal to receive the sane nuniber of packets. For 
exas^le, packets may be transmitted in rounds. In 
each roundr the highest priority packet for each 
terminal may be transmitted {e.g., in a one packet per 
round per terminal fashion) . In each round, an equal 

30 number of packets nay be transmitted to each terminal 
(e.?., one per packet). 

For each transmitted packet, an 
acknowledgment <e<g., an acknowledge packet) from a 
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receiving terminal may be required before the 
traosnitter discards the transmitted packet or looves 
onto transmitting the next packet for that terminal. A 
transmitter may repeatedly transmit a packet until it 
5 is acknowledged or until a retry thxeahold (e.g., a 
total number of times that a packet is to be 
transmitted) has been reached. The retry threshold may 
be deteanined based on whether the packet that is being 
retransmitted is for voice communications. The retry 

10 threshold for voice communications may be lower than 
for other coratjunications . In cOBcntinicationa networks 
that use frequency hopping spread spectrum 
cosmuni cat ions, a packet nay be retransmitted when the 
number of tines the packet has been transnitted reaches 

15 an initial retry threshold. When the initial retry 
threshold is reached without an acJoiowledgnent being 
received* retransnission may be discontinued until 
after a frequency hop in modulation. Thereafter, 
retransxQissions nay resune antil an acknowl edgnent is 

20 received or until a total retry threshold has been 
reached. The initial and total retry thresholds may 
vary based on whether the packet that is being 
retransmitted is for voice coBonunications. New packets 
that are received and prioritized nay hava' a higher 

25 priority than an unacknowledged packet. 

New packets that are received and prioritized 
may have a higher priority than unacknowledged packets. 
Retransmission of an unacknowledged packet loay be 
preempted when a packet with a priority that is higher 

30 than the packet being retransmitted is received. A 

transiaitter may transmit a newly received packet for a 
particular tonainal over other earlier received packets 
for that .same teminal when the newly received packet 
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l0 detersiined to have a higher priority than the other 
packets. An unacknowledged' packet may then be 
. retransiaitted In a later round. 

Brief Description of the Drawinoa 
5 Further features of the invention, its nature 

and various advantages will be niore apparent from the 
following detailed description, taken in conjunction 
with the accoiapanylng drawings in which like reference 
characters refer to like parts throughout* and in 
10 which: 

FIG. 1 i8 a dlagrans of an illustrative 
communications network that includes an illustrative 
wireless local area network ia accordance with the 
present invention; 
15 FIG. 2a is a flow chart of illustrative steps 

involved in managing packet traffic for use in a 
transmitter in accordance with the present invention; 

FIG. 2b is a diagram of illustrative queues 
that may be inqplemented based on the illustrative steps 
20 of FIG. 2b in accordance with the present invention; 

FIG. 3a is a flow chart of illustrative ateps 
involved in transmitting packets in accordance with the 
present invention; 

FlO. 3b is a diagram of illustrative queues 
25 that nay be implemented based on the Illustrative steps 
of FIG. 3a in accordance with the present invention; 

FIG. 4a is a flow chart of illustrative stepa 
involved in managing packet traffic based on which 
packets are for voice in accordance with the present 
30 invention; 
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FIG. 4b is a diagram of Illustrative queues 
that may be inpleicented based on the illustrative steps 
of PIS. 4a in accordance with the present invention; 

FIG. 5b Is a flow chart of illustrative steps 
5 involved in nana gin? packet traffic based on which 
packets are for oetvork management in accordance with . 
the present invention; 

FIG. Sb Is a dlagreun of illustrative queues 
that may be implemented based on the illustrative steps 
10 of FIG. 5a in accordance with the present invention; 

FIG. 6a is a flow chart of Illustrative steps 
involved in wanaglng packet t raffic with multiple 
levels of priority in accordance with the present 
invention; 

15 riG. 6b is a diagram of illustrative queues 

that may bo implemented based on the illustrative steps 
of FIG. 6a in accordance with the present invention; 

FIG. 7a is a flow chart of illustrative steps 
that are involved in managing pacJcet traffic based on 
20 which terminals are voice capable in accordance witK 
the present invention; 

FIG. 7b is a diagram of illustrative queues 
that nay be implemented based on the illustrative steps 
of FIG. 7a in accordance with the present invention; 
2S FIG. 8a is a 'flow chart of illustrative steps 

. involved in managing traffic based on determining which 
terminals are voice capable in accordance with the 
present invention; 

FIG. 8b is a diagran^ of illustrative queues 
30 that may. be linplaiientad baaed on the illustrative steps 
of FIG. 8a in accordance with th.e present invention/ 
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FIG. 9a is a fXow chart of illustrative steps 
involved in U9±ng variable contention windows in 
accordance with the present invention; 

FIG. db is a diagraa of illustrative 
S durations for contention windows in accordance with the 
present invention; 

FIG. 10a is a flow chart of illustrative 
steps involved in transmitting packets in accordance 
with the present invention; 
10 FIG. 10b is a flow chart of illustrative 

packet-based comnunications that are based on the 
illustrative steps of PIG. 10a in accordance with the 
present invention; 

FIG. 11a ia a flow chart of illustrative 
IS steps Involved in pacKet-based cooasuni cat ions using 
frequency hopping in accordance with the present 
invention; 

FIG. lib is a flow chart of illustrative 
packet-abased c<»nnunications that are based on the 
20 illuatratlve steps of FIG. 11a in accordance with the 
present invention; 

FIG. 12a is a flow chart of illustrative 
' ' steps involved in incrementally transmitting packets in 
accordance with the present invention; and 
2S FIG. 12b is a diagraa of illustrative queues 

that nay be in^lCTiented based on the illustrative steps 
of FIG. 12a in accordance with the present invention. 

Detailed Description of the Invantinn 

The present invention improves mixed traffic 
30 voice cojrrouni cat ions for wireless local area networks 
("LANs "I by substantially meeting the coismuni cat tons 
demands that have been mentioned above. Packets that 
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are to be transnitted in a wireless hW over a half- 
duplex conoBoninicatlon madiua .are transmltbed in order of 
priority. Priority may be detemined based on at least 
whether a particular packet is for providing voice 
S conaauni cat ions. One technique for determining whether 
a packet t« for voice communications is to deterraina 
whether the intended recipient of the packet has been 
identified to be voice-capable and further deterxainlng 
whether the packet was received for transxaissicn using 

10 a particular conrouni cat ions protocol (e.g., a protocol 
typically used to send voice cosanuni cat ions) . Other 
techniques for prioritizing packets for transmission 
and for determining which packets are for voice 
comnamications are discussed below. 

15 Giving high priority to voic© conmiunl cations 

may block other non-voice commwlcations packets from 
being transiaitted. Blocking nay be substantially 
prevented by providing Cor fair distribution of 
packets. Packets nay be distributed fairly by 

20 transnitking packets in rounds where in each round one 
packet (e.g.* the highest priority packet) is 
transmitted for every receiver (e.gw a rexoote 
terminal) . In the case of a packet that is transmitted 
without being ac)uiowledged by its intended recipient, 

25 the packet nay be retransxRltfced in the next round of 
transnissions except for when another packet with a 
higher priority than the unacknowledged packet has been 
recently received for transmiselon to the same 
tezninal. The recently received packet with a higher 

30 prl6ri^y will be transmitted before the unacknowledged 
packet is transuiitted again. The number of times a 
packet is retransnitted may be detennined based on 
whether the packet Is for providing voice 
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conmuni cat ions. Priority nay also be given to voica 
conoduni cat ions by using techniques that are discussed 
below that give greater access to the communications 
nediun to transmitters that are about to transmit. 
5 packets that are for voice communications. 

With reference to FIG. 1, wireless local area 
network ("LAN") 20 may include a plurality of cells 22. 
For brevity and clarity, wireless IAN 20 is Illustrated 
and discussed primarily in the context of a LAN having 

10 one cell 22. Cell 22 may include an access point 24 
(which is sometimes referred to as a wireless local 
bridge) - Cell 22 may include remote terminals 26, 
Each terminal 26 nay be a mobile/ portable, or 
stationary tenainaX. Each terrciTial 26 may be a desktop 

15 workstation, laptop con^juter, palm top conyputer, 
handheld personal computer, pen-baaed computer, 
personal digital assistant, handheld scanner, data 
collector, handheld printer, etc. Each terminal 26 jcay 
include wireless- network-interface resources that are 

20 configured to provide two-way radio or infrared signal 
comnuni cat ions. Such resources may include an 
interface card (or an external nodea) j a software 
driver,' and an antenna. Other suitable resources nay 
also be used/ but for clarity and brevity, the wireless 

25 network interface resources will be discussed primarily 
in the context of an interface card, a software driver, 
and an antenna . The interface card may bave been 
configured to use a standard computex-bus interface 
(e.g., ISA, PCMCIA, etc.) or standard computer port 

30 le.g., RS232, RS422, etc.) to provide convenient access 
to teminal equipment. 

• A networfc>opera ting- system may be iaplemented 
on eacb terminal 26. In each terminal 26, the 
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Interface card may b« coupled to the neti*ror1c- 
operating- system application using the software driver. 
The interface card for each remote terminal 26 may be 
a network-comrauni cations interface. The network 
5 interface card for each terminal 2 6 are typically 

ioiplemented to use a carrier sense access protocol and 
to Biodulate conanuni cat ions signals with a spreading 
sequence . 

Access point 24 may be an interface for 

10 communicating between wireless network 20 and a 

wireline network. Access point 24 may be configured to 
provide a communications gateway between tenainals 26 
that are in cell 22 and between a wireline network and 
the terminals 26. Access point 24 may include a 

13 rescurce(9) (e.g.f software, hardware^ or a combination 
thereof) that is configured to connect the access point 
to a wireline network (e.g., on ethemet network/ a 
token ring network, etc.). Access point 24 is 
typically configured to convert signals between 

2C wireline and wireless coinnninications mediums. The 
conversion nay allow the access point to pass 
comnnmlcation information between- the wireline network 
and wireless remote terminals 26. 

Access points are typically provided with 

25 sufl^icient processing^ hardware, software, etc. to 
operate in compliance with the IEEE 802.11 (e.g., to 
provide 802.11 roaming, standard 802.11 data rates, 
etc.) and to provide additional features that are 
developed by a vendor. Access point 24 may be 

3C implemented using a personal computer (e.g., a Power 
PC/ an IBM compatible computer), server, workstation, 
etc., having an appropriate operating system, wireless- 
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network-interface resources, wirellne-setviork-interface 
resources, network-operati-ng-syatem applications, etc. 

Access point 24 and remote tenniDala 26 may 
be configured to conaunicate using spread spectrum 
S nodu-lation techniques (e.g., direct sequence spread 
spectrum modulation, frequency hopping spread spectrum 
modulation, etc.). 

The ZEES B02.il standard specifies the format 
and content of coanmsnications packets. Cosnaunicatlons 
10 packets that may also bo referred to as franes may be 
of variable size with the site of each packet being 
identified in packet header information. In some 
embodiments, the body of each packet may vary from 0 to 
2312 octets. 

IS In operation, initially when one of the 

terminals 26 is powered, tnat terminal 26 may seek to 
join cell 22 by associating with access point 24. 
Remote terminal 26 may become associated with access 
point 24 after a preliminary exchange of communications 

20 between access point 24 and terminal 26. A plurality 
of terminals 26 may be associated with each access 
point 24. Each terminal 26 may have different 
cosntunications capabilities and reqtiir stents. Access 
point 24 may manage the communications traffic between 

2S terminals 26 euid the wireline network. Access point. 24 
may manage the CQmmunications traffic by controlling 
when packets are transmitted to each remote terminal 26 
in cell 22. The comsnutlcations traffic in cell 22 may 
include data packets (e.g., signals that carry packets 

30 to provide data communications), voice packets (e.g., 
signals that carry packets to provide voice 
comnunications} , real-time packets <e.g.# signals that 
carry packets to provide real-tine communications such 
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as •nuXtlntedia or voice conniunications) « maRagement 
packats (e.g.* signals that carry packets to provide 
network manageaent conmnmications) , etc. 

The wireline network that is coupled to 
5 access poir»t 24 may include equipment 23 that is 
configured to iiopleinent the wireline network. The 
wireline network may be coupled to an external network 
(e.g., PBX, PSTN, Internet, etc.). 

Access point 24 raay manage communications 

10 traffic by prioritizing packets that are to be 
transmitted to the remote terminals 26 that are 
associated with acceea point 24. Illustrative steps 
involved in managing coimnuni cat ions traffic for us« in 
an access point such as access point 24 of FIG. 1 are 

15 shown in FIG. 2a. At step 40, an access point nay 
receive signals carrying packets that are to be 
transmitted to reaiote terrainals (e.g., packets that are 
addressed to Individual teminala 26 In cell 22 of FIG. 
1) . At step 42( the access point nay prioritise the 

20 received packets for transaission . An access point niay ' 
prioritise received packets to determine to which 
reznote terminal to transmit a packet next and to 
determine which one of the packets that are to be 
transmitted to that remote teminal will be the pecket 

25 to be transmitted next. Prioritization may be 

performed in intervals as packets are received by the 
access point. For eKan^le, prioritiKation may be 
perfotmed at regular periodic intervals. Each packet 
may be prioritized based on time of reception, packet 

30 content, packet address information, message protocol/ 
fairness to each terminal, etc. 

For clarity, the management of packet 
coinmini cations traffic is primarily discussed in the 
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context of queues. Techniques other than the use of 
queues may also be used for managing packet 
cMQZBunlcatloos traffic, zllustratlve queues 44, 46, 
48, 50 and 52 of PIG. 2b nay be provided baaed on the 
5 illustrative steps of PIG. 2a. Queue 44 Includes 
illustrative packets in the order in which they were 
received by an access point. The packets in queue 44 
may have been received from remote terminals that are 
associated with the access point or from a wireline 

10 network. The packets in queue 44 are packets that are 
directed tc four terminals Tl , T2, T3 and T4. Queues 
4 6, 48, 30 and 52 may include packets from queue 44 
when the packets have been prioritized by the access 
point. Each respective queue 46, 4&, 50 and 52 is a 

IS queue that Is associated with a respective terminal Tl, 
T2, T3, and T4 . within each queue 46, 48, 50 and 52 
packets may have been prioritiEed based on when the 
packets were received* 

sacb packet Illustrated 1a queue 44 has a 

20 terminal address and a packet number. The packet 

nxnnber is used here for illustrative purposes to show 
the order in which packets were received by the acces^^ 
point. In queues 46, 46, 50 and 52, packets with lower 
packet numbers are hlghex in transmission priority 

25 because they were received first. 

Packets may be transmitted based on priority. 
Illustrative steps involved in transmitting packets are 
shewn in FIG. 3a. At' step 54, an access point may 
prioritize packets for transmission. At step 56, the 

30 prioritized packets may. be distributed by transmitting 
packets based on priority, based on fairness, based on 
fairness and priority, based on fairness per terminal, 
based on a one packet per teminal transmission 
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sequence, etc. If desired, fairness inay be detenained 
as part of step 54 when the access point prioritizes 
packete. 

Illustrative queues 58, 60, 62, 64 and 66 of 
5 FIG. 3b may be provided based on the illustrative steps 
of FIG. 3a, Queues 58, 60, 62 and 64 may each be 
associated with a respective terminal {Tl, T2, T3, and. 
T4> - The packets may have b«en received by an access 
F>oint for transmission to terminals (Tl, T2, 73, and 

10 T4) . In each queue, the packets may have been 

prioritized based on time of reception. To achieve 
fairness, the access point jaay transmit packets in 
rowds. In each round, the access point may transmit 
the sane number of packets {e.g., one packet) to each 

15 tenainal. 

Queue 66 includes the packets from queues 56, 
60, 62 and 64 in the sequence in which the packets are 
to be transmitted. The sequence may be divided into 
rounds with each round including one packet per 

2G terminal. As shown, the first and second rounds each 
have four packets, one for each terminal that is 
associated with the access point. The third round 
includes three packets because there are no more 
packets that are pending to be transmitted to T3 in 

25 queue 62 after the first two rounds were successfully 
transmitted . 

An access point may select and transmit 
packets for each terminal in each round in the order in 
which that the packets for that terminal were received 

30 by the access point. With continued reference to FIG- 
3b, in the first round, the access point transmits • 
packets nos. 2, 3, 6 and 1 that are each the first 
packet in queues 58, 60, 62, and 64, respectively, in 
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the aecoDd round, the access point transaits packets 
nos. 4, B, 7 and 5 that are each the next packet that 
was received for each terminal Tl, T2, T3 and TA, 
respectively. lo each round* one packet from each 
5 queue is transoiitted without having coinpetition between 
the queues for a position In the round. 

The Illustrative packets in FIG. 3b (and in . 
the other FIGS.) are variable site packets. The 
packets are illustrated as fixed length packets to 

10 aixaplify the figures. 

The access point may priorltite packets based 
on which packets are for voice coasaunl cations . 
Illustrative steps involved in prioritising packets 
based on which packets are for voice communication are 

15 shown in FIG. 4d. At step 60, an access point may 
determine which of the packets that are to be 
transmitted are for voice coiomunications. 

Packets that are for voice coaaauni cations nay 
be packets that carry digitized voice communications. 

20 As discussed above, voice communications typically have 
stricter transoission requirements than other 
communications such as inventory data« point of sale 
information^ etc. The access point may determine which 
packet is for voice based on a message flag in the. 

2S packet, based on the packet being addressed to a voice- 
capable terminal, based on the messaging protocol 
(discussed further below), etc. At step 70, packets 
nay be prioritized based on determining which packets 
are for voice. Packets for voice coimiunications may be 

30 prioritised higher than other packets. 

Illustrative queues 72, 74 and 76 of FIG. 4b 
may be provided based on the Illustrative steps of 
F3G. 4a. Queue 72 may include packets that have been 
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received by an access point for transaission to 
tenoinals Tl and T2. Queue 72 includes packets that 
are to be transmitted to provide voice coaniunications 
(packets noa. 1, 4 and 6]. Packets that are for voice 
5 comnumi cat Ions are prioritized higher than other 

packets in queues 74 and 76 so that these voice packets 
are transmitted before other packets. Queue 74 for 
terminal Tl Includes ■ voice packet no. 6 that is 
prioritized higher than packets noa. 3 and S which were 

10 received before packet no- 6. Queue 76 for terminal T2 
includes voice packets nos. 1 and 4 that are 
prioritlted higher than packets ncs. 2 and 7 that are 
for other conmunications . Within each queue, voice 
packets are prioritized to be transmitted before other 

IS packets. All packets in a queue are further 

prioritized for transmission based when each packet was 
received by the access point. 

An access point may prioritize packets based 
on network management requirements. Illustrative steps 

20 involved in prioritizing packets based on network 

management requirements are shown in TIG. 5a. At step 
IBg the access point nay determine which ones of the 
packets are to be transmitted to manage network 
operations. Packets are detenained to be for network 

25 management based on a message flag, message length* 
etc. At step SO, packets may be prioritized based on 
v^icb packets are for network management. 

Illustrative queues 62* 84 and 66 of FIG. Sb 
nay be provided based on the illustrative steps of 

30 FIG. 5a. Queue 82 of received packets may include 

packets nos. 1, 4 and 6 that are. to be transmitted to ' 
-provide network management. Management packets may be 
priorltiz-ed higher than other packets to protect the 
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integrity of network operations. Queues d4 and 86 may 
be implemented for terminals Tl and T2, respectively. 
Management pacicets nos. 1 and 4 are prioritised higher 
(I.e./ positioned at top of the queue) than the other 
5 packet in queue 84 for Tl and management packet no. 6 
is prioritized higher than the other packots in. queue 
8 6 for T2. The higher priority packets in each queue 
are to be transmitted before the lower priority packets 
in the queue. 

10 In a wireless locol area network, packet 

traffic may bo managed using different levels of 
priority. Illustrative steps involved in priorltiring 
laackets with different levels of priority are shown in 
FIG* €a. A.t step 88, an access point oay detertoine ' 

IS which packeta are for providing voice, network 
management, or other coica.uziications . At step SO, 
packets that are for managing network operations are 
prioritized highest. At step 92, packets that are for 
voice conmunicatlons are prioritized second highest. 

20 At step 94, packets that are for other communications 
are prioritized third highest. 

Illustrative queues 96, 98, 100 and 102 of 
FIG. 6b may be provided based on the illustrative steps 
of FIG. 6a. Queue 96 may include received packets that 

25 Include voice, management and other coomunications 

packets that are to be transzaitted for terminals Tl, .T2 
and T3. Queues 98, 100 and 102 may be Implemented for 
terminals Tl, T2 and T3, respectively. In queues 98, 
100 and 102, nanagenent packets are priorltired highest 

30 <i.e., higher than, voice and other communications 

packets), voice packeta are prioritized second highest, 
and other communications packets are prioritized third 
highest. Priority between packets that are for the 
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sane type of cosimunlcacions may be based on tima of 
reception. Packeta may be transmitted by the access 
point in the order of packet priority for each remote 
temlnal . 

S Some wireless LANs use the seven- layer Open 

System interconnect (OSI) reference ruodei developed by 
the Intomational Standard Organisation {ISO) . OSI . 
'specifier a- coicpleto set of network functions, grouped 
into seven layers. The seven layers are the physical 

10 layer (layer 1), data link layer (layer 2), network 
layer (layer 3), transport layer {layer 4), session 
layer (layer 5) , presentation layer (layer 6) and 
application layer (layer 7) . The network functions are 
structured so that each OSI layer is supported by the 

15 layers below it. 

The transport layer establishes and maintains 
communications between applications on different 
computere- Communications protocols such as • 
Transmission Control Protocol (TCP) and User Datagram 

20 Protocol (UDP) operate at the transport layer. TCP 
provides full-duplex connection-oriented services 
(i.e., maintains a virtual communications connection 
between end users) vrt\lle UDP provides conns ction* less- 
oriented services (i.e.# provides communications 

25 between end users without naintaining an open 

connection) . The communications protocol that is 
typically used for voice coim&unicatioxls in the network 
layer is udf. 

Illustrative steps involved in transmitting 

30 packets for use in a wireless local area network • (e.g. « 
wireless local area network 20 of FIG.. 1) that is 
configured to implement t.he OSI transport layer are 
8ho><n in PIG. la. At step 104, an access point may 
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determine vd'.lch terminals are voice capable. The 
accese point may determine which terminals are voice 
capable based on a message flag in a packets on pre- 
assigned addresses tor voice-capable terialnals, etc. 
5 At step 106, the access point may receive packets for 
transmission to the terminals. Step. 106 may be 
performed before, after, or during step 104. 

At 108, the access point may prioritize 
packets. Prioritization may be based on a plurality of 

10 factors. Prioritization may be based on to which 
terminal a packet is directed, based on the 
communications protocol of the packet, based on whether 
the packet is for network manacement, and further based 
on time of reception. At step 110, packets may be 

15 transmitted. Packets may be transmitted based on how 
the packets were prioritised and baaed on fairness 
(e.g., maintains fairness by maintaining an equal 
distribution of packets among the remote terminals 1 . 

Illustrative queues 112, 114, 116, lia and 

20 120 of FIG. 7b may be Implemented based on the 

illustrative steps of FIG. 7a. Queue 112 may be a- 
queue of received packets that are positioned in the 
queue 112 in the order in which they were received by 
an access point. Terminals Tl, T2 and T3 may have 

25 already been associated with the access point when the 
packets were received by the access point. Queues 114, 
116 and 118 may be iaplemented for terminals Tl, T2 and 
T3, respectively, when the received packets are 
prioritized. The access point may have determined that 

30 terminal Tl is a voice-capable terminal before the 
packets in queue 112 were received. 

Packets that are to be transmitted to manage 
the wireless network Biay have been prioritized highest. 
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Queue 112 Includes two managenent packets* packet no. 1 
which Is directed to terminal Tl (e.g., addressed to 
terminal Tl) and packet no. 9 which is directed to 
terminal T3. Queue 114 for terminal Tl Is inpXemented 
5 to have packet no. 1 have the highest priority in queue 
11<J and queue 1X9 for terminal T3 is implemented to 
have packet no. 9 have the highest priority in queue 
119. 

Packets that are to be transmitted to provide 

10 voice coRtniunications may have been prioritized second 
highest. The comrounications protocols of the OSI 
transport layer handle packets without determining 
whether the packets are for voice communications. Some 
networks that are implemented using the OSI transport 

15 layer use UDP for providing voice communications. An 
access point may determine which packets are for voice 
based on the communications protocol of the packets 
(e.g.* UDP) and based on whether the packet is directed 
to a voice-capable terminal. Communications protocols 

20 operating in the transport layer (i.e., TCP and UDP) 
use Internet Protocol (IP) services in the network 
layer to deliver messages between source (e.g., an 
external network) and destination (e.g.* wireless IAN 
20 of FIG. 1) systems. IP packets include a protocol 

25 field that indicates that the enclosed packets are for 
which protocol in the Transport Layer (e.g.« UDP/ TCFt 
etc.) . 

Packets may be received by an access point 
from a half~duplex communications medium (e.g., a radio 
30 frequency channel) that is shared between the access 
point and remote terminals on which remote terminals 
communicate with the access point and received tzcm 
another communications medium on which a wireline 
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network coamunlcatea wxth th« access point. Packets 
may have bean transmitted to the access point usin? 
Internet Protocol (e.g., using IP packet formats) for 
Network Layer contnunl cat ions and using ODP, TCP, etc. 
5 {e.g.« using ODP packet foriBats) for Transport I<ayer 
communications. Accordingly, packets that are received 
by the access point from the resiote terminals stay 
already be in conformance with the coooeuni cations 
requlrenients for IP and UDP, TCP, ate. When necessary, 

10 the access point may configure packets to confono to 

the 802.11 standard (e.g., when two remote terminals in 
the wireless LAN are cooimunl eating) . 

The access point may read the protocol field 
of received IP packets. to determine the Transport Layer 

15 cotwnuntcations protocol of received packet. Packets 
which are to be handled using ODP and which are 
directed to a voice -capable terminal raay be determined 
by the access point to contain voice communications. 
The access point icay have determined earlier which 

20 terminals are voice-capable through an earlier exchange 
with the terminals. The earlier exchange may occur 
when a remote terminal initially seeks to establish 
communications with (e.g., be associated with) an 
access point. 1£ desired, the access point may have 

25 been progrananed with information related to the 
capabilities of each terminal. 

Kith reference again to FIG. 7b, queue 114 
for voice- capable terminal Tl includes packet no. 7 
(UDP) and packet no. 10 (UDP) which are both 

30 prioritised higher than packet no. 3 that was received 
before then, in queues 116 and 118, UDP packets are 
not prioritized higher than TCP packets since the 
access point has not determined that T2 and T3 are 
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voice-capable. In queues XI 6 and 118, manageaent 
packets (if any) are prioritized highest with all other 
packets being prioritized second highest. 

Queue 120 includes the packets in the order 
5 In which they are to be transnitted (i.e., the 

transniisslon sequence | . Packets may be transmitted In 
one-packet-per-torminal rounds with the highest 
priority packet for each terminal being transmitted Ln 
each round. • Such transmission techniques allow for the 

10 quick delivery of voice communications without 
substantially increasing the coinplexlty, cost, 
structure, or design of network equipment . 

Queues H4, 116 and 118 may have been 
configured to be of equal size. Queues of equal size 

15 may prevent the situation in which a large number of 
packets for one terminal occupies most ot the storage 
space of the access point. Such a situation may block 
new packets that are received by the access point to bo • 
stored due to insufficient storage space.. The size of 

20 such equal sited queues nay be determined based on 

system limitations. For illustrative purposes/ queues 
114, 116 and 118 are each shown to be capable ot 
storing only four packets. 

Illustrative steps involved in prioritizing 

25 packets based on a terminal having a voice-capable 

status are shown in FIG. 8a. At step 122, a terminal 
may transmit a packet that includes a voice flag to en 
access point. The voice flag may be d«t to indicate 
that the terminal is voice-capable. At step 123, the 

30 access point may determine the status of the terminal 
by receiving the packet and reading the voice flag of 
the packet. At step 124, the access point may store 
information indicating the voice-capable status of the 
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terninal. At step 126, the access point may prioritise 
packets based on the terminal having a voice-capable 
status . 

Queue 128 and packet flow chart 130 of FIG. 
5 9b xnay be Inplenented based on the illustrative steps 
of FIG. Ba. Chart 130 indicates that terminal T 
transmitted to an access point a packet having a voice 
flag that was set to indicate the voice-capable status 
of tertsinal T. The terminal siay have transmitted the 

10 packet in an initial cootnnml cat ions exchange between 
the terminal and access point. Terminal T may be a 
terminal that Is one of a plurality of terminals that 
are associated with the access point. 

The packets in queue 128 may have been 

IS received after the initial exchange between the access 
point and terminal T. The packets in queue 128 were 
prioritized based on the voice-capable status of 
teminal T (e.Q,^ UDF packets are prioritized higher 
than TCP packets) . nithin the access point, an 

20 application isay assign a priority to each packet in 
queue 128. The packets are then transsiltted based on 
the assigned priorities and an acknowledgnent packet is 
transmitted by terminal T and for each packet that is 
properly received by terminal T. Received p&ckets in 

25 queue 128 are prioritized and transmitted in the 

following sequence: packet no. 4 (MNGT), packet no. 1 
(UDP>« packet no. 3 (UDP) , and packet no. 2 <TCP) . 

In wireless TMfa that use carrier-sense 
multiple access with collision avoidance (CSMA/CA) 

30 greater access to the communications bandwidth s»y be 
provided for transmitting voice consBunications than for 
transmitting other communications. lUustxatlve steps 
involved in transmitting voice packets in a CS>A/CA 
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system are shown In FIG. 9a." At step 132, s 
transmitter {such as an access point or a teminal) nay 
determine whecher a pac)cet that is to be tfansmltted is 
for providing voice cocoiunicatlons . At step 136, the 
5 transmitter aay determine whether the carrier channel 
is idle tox a predetermined duration (i.e.> the 
carrier channel la available) . The determination amy 
be made using carrier sensing eq^uipment that is 
tjcplcittented in the transmitter. At step 134, the 

10 transTnitter may determine whether the carrier channel 
is idle for a duration T, that is less than duration 
(e.g., what is the duration that is actually used) when 
the transmitter determines that the pac)cet that is to 
be transmitted is for voice cojrsminications . At step 

IS 138/ the transmitter may transmit the packet when the 
transmitter determines that the carrier channel has 
been idle for an appropriate duration of time (i.e., 
or Tp) . A contention window may speclty the duration 
which a transmitter is to sense for a carrier channel 

20 frequency to determine whether the channel is idle 

(e.g., available for carrying transmissions). FIG. 9b 
shows a graph that illustrates different contention 
windows for voice and other data. 

Transmitted packets may be acknowledged by 

25 each recipient by the recipient transmitting an 
acknowledgment packet in response to the intended 
recipient receiving the transmitted packet. The 
transmitter may then discard the transmitted packet 
that has been acknowledged and/or commence transmitting 

30 packets which have not yet been transmitted. Packets 
that have not yet been acknowledged may be 
retransmitted (e.g., the packets remain in queue for 
transmission) . Illustrative steps involved in 
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retransmitting packets for use in a wireless IAN (e.g., 
wireless IAN 20 of FIG. 1> are shown in FIG. lOa. At 
step 140, a packet that is' directed to a particular 
teralnaX may be transmitted. At step 142 » the 
5 transmitter nay determine whether an acltnowledge packet 
has been received. At step 144, the trarxsmitter .may 
transmit the next packet (e.g., the next highest 
priority packet) for that terminal after an 
acknowledgment has been received for the transmitted 

XO packet. At step 146, when an acknowledgnient has not 
been received for the transmitted packet, the 
transmitter stay continue to retransmit the packet until 
the packet is acknowledged or until the number of tiiaes 
the packet ia transmitted reaches a retry threshold. 

15 Step 14 6 may include the step of determining the retry 
threshold based on whether the packet is for voice 
communications. The retry threshold for voice packets., 
may be preset to be lower than the retry threshold for 
other packets . 

20 Illustrative packet transmission rounds 14fl, 

150/ 152 and 162 of FIG. ICb may be implemented based 
on tho illustrative st^s of FIG. 10a. In round 148 
(the first round), packet A is transmitted by access 
point 154 to terminal T2 and an acknowledgment is not 

25 transmitted in reply by teminal T2. in round 150 (the 
second round} , packet A is retransmitted and an . 
acknowledgment is again not received from terminal T2. 
Packet A continues to be transmitted in the subsequent 
rounds for a total of n rounds where in each round an 

30 aclcnowledgment for packet A has not received. ThB 
value of n may be a retry threshold and the valve may 
be different for voice and data packets. After., the nth 
round 152, retransmissions of packet A may be 
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discontinued and a different packet (e.g.* the next 
highest priority pacXet for tenniaal T2) may be 
transmitted in the aubaequent ro\md, round 162. 

IXIustrativa steps for retransinitting 
5 unacknowledged packets for use in a wireless LAN {e.g., 
wireless LAN 20 of FIG. 1) that is configured tc use 
frequency hopping spread spectrum modulation are shown 
in FIG. lla. At step 104, a transmitter may transiiiit a 
. packet for a particular terminal. At step 166, the 

10 transmitter may detennin© whether an acknowledgment has 
been received in reply to the transmitted packet. At 
step 168, the traaaanitter may transmit the next packet 
for that terminal when the transmitter has determined 
that an acknowledgment for the transmitted packet has 

15 been received. At step 170, when it ia determined that 
an ac)cnowledgment has not been received, the packet is 
retransmitted until it is acknowledged or until an 
initial retry threshold has been reached (e.g., the 
packet has been transmitted k times} . If desired^ step 

20 170 may incltide detemining how many times to retry 
transmission (step I70a} .(e.9., based cn whether the 
packet is for voice communications) . When, the Initial 
retry thz-eshold ia reached, further retry transmlasions 
are halted until after a frequency hop in modulation 

25 (step 172). At ■274, the packet may be further 

retransmitted until it is acknowledged or until a total 
retry threshold has been reached. If desired, step 174 
may Include determining how many total tiiaes to retry 
the transmission of the packet (e.g., based on whether 

ao the packet is for voice, communications) . 

Illustrative transmission rounds 176, 178, 
180 and 162 of FIG. lib may be implemented based on the 
illustrative steps of FIG. lia. In round 176, access . 
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point 184 nay transmit packet A to teminal T3. In 
round 178f access point 184 may again transmit packet A 
to temlnal T2 when an acknowledynent packet was not 
received for packet A in the previous round. In the 
5 following rounds, access point 184 continues to 

retcansnilt paclcet A while a reepcnsive acknowledgstent 
has not been received and until packet A has been 
transmitted a particular number of times k. When 
packet A has been transmitted k times ^ any further 

10 cetransmisaions are halted until a hop in the fretiuency 
that is. being used for spread spectrum conraunlcations . 
' In round 182 after a frequency hop, access point 182 
resumes transmitting packets to terminal T2 . 

Rerransralssion of an una ckz>owl edged packet 

15 may be preempted by the reception of a packet that has 
a higher priority than the unacknowledged packet. 
Illustrative steps involved in transmitting a highest 
priority packet for each terminal- in a wireless local 
area network (e.g., wireless XjAK of FIG. 1> are shown 

20 in FIG. 12a. At step 190, received packets nay be 

prioritized. At step 192, the highest priority packet 
for each terminal may be selected. At step 194, one 
round of packets (e.g., the selected packets) are 
transpiitted. At step 19$, the transmitter detemines 

25 whether an acknowledgment has been received for each 
trainsmitted packet. At step 198, new packets are 
received for transaission. At step 200, the packets 
that are to be transmitted (L.e.r the received packets 
and the unacknowledged packets) are prioxitlxed. At 

30 step 202. the highest priority packet for each terminal 
is selected. At step 204, another round of packets is 
transmitted. 
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Illustrative queues 206, 208/ 210, 212 and 
214 of FIG. .12b may. toe lnqilenented based on the 
illuatratlvQ steps of FIG. 12a. Queue 206 and 2C6 may 
be queues that include prioritized packets that access 
5 point 216 is to transmit to terniinais Tl and 

resp«CT;ively . In a first round, when a half-duplex 
comnuni cat ions channel <e.g./ a predetermined frequency 
band on which niultlple devices coramunicate using CSMA 
and spread spectrujn modulation) is determined to bo 

10 idle, the access point may transmit packets nos , 1 and 
6 which are the highest priority pacJcets for Tl and T2, 
respectively. In the first reund/^ packet no. 6 {UDP) 
that is transJtiitted to a voice-capable terminal T2 is 
unacXnowledged by terminal T2. For the next round, 

15 packet no. 6 is reinserted into queue 208 for terminal 
72. Additional packets 210 may be received by the 
acu:asB point 216 for transmission to tenBinals Tl and 
't2 before the next round of packet s are to be 
transmitted. Queues 206a and 206b may be in^lemented 

20 when the additional packets are prioritized. Queues 
206a and 206b include prioritized packets that are to 
be transnitted to terminals tl and TZr respectively. 
In the previous round, packet no. 6 for terminal T2 was 
unacknowledged and reinserted into queue 208a. New . 

25 management packet 13 for terminal T2 has been received 
after the first round and has been prioritized to have 
a higher priority than packet no. 6- When access point 
216 transmits the highest priority packet for. terminal 
72f packet no. 13 is transmitted over unacknowledged 

3C packet no. 6. Thus* retransmission of packet no. 6 is 
preempted by transmission of higher, priority packet no. 
13. Retransmission may commence in a future round when 
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paclcot no. 6 la the highest priority packet that is 
pending to be transmitted for teminal T2. 

Thus it is seen that a wireless LAN system 

and irethodB are provided that effectively carry nixed 
5 traffic conamintcations . Greater priority is given to 
the tranaiaisaion oC packets for voice ccaaBunications 
than for data communications while preventing 
transmission of data ccwwnunl cat ions from being 
substantially blocked. Moreover, the system and 

10 methods, while meeting the complex demands of a mixed 
coimauni cat ions traffic environment* may a till be 
ijaplemented without sxibstantial increases in structure* 
conplexity, cost, processing delay, etc. over known 
wireless LAN systems and methods. 

15 The foregoing is merely illustrative of the 

principles of this invention and various modifications 
can be made by those skilled ia the art without 
departing from the scope and spirit of the invention. 
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Whiit ta Claimed 1«: 

1. An access point for use in a mixed 
traffic wireless local area networ)c that includes a 
plurality of remote terminals that are associated with 
the access point \<ith at least one of the remote 
tenainals being voice-capable* where the access point 
and the remote teminals connunicate by transmitting 
and receiving variable->aite communications data packets 
and voice paclceta on a half -duplex communications 
medium that is shared between the access point and the 
remote terminals . said access point being configured 
to: 

determine which rentote terminals are 
voice-capable remote terminals; 

receive a plurality variable aire 
packets including voice packets and data pockets from 
the half -duplex communications medium and from another 
cormauni cat ions medium with the packets each being 
addressed to a particular one of the remote terminals; 

distribute the received packets by 
transmitting one packet at a time on the half-duplex 
comanunications channel when the half -duplex 
communications medium, is available; 

detezxnine >^cfa one of the remote 
terminals to transmit to next based on maintaining fair 
packet , distribution among the remote terminals where 
fairness is determined by the number of packets that 
have been transmitted to each remote terminal; and 

determine which packet to transmit next 
from the received packets that are addressed to the 
remote terminal to which the access point is to 
transmit next based on: 
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for packets that are addressed to 
voice-capable terminals, giving priority to voice 
packets l>y transnitting received voice packets that are 
addressed to a particular voice-capable terminal before 
transmitting data packets that are addressed to that 
particular voice-capable terminal, and 

the order of reception of the 
packets that are addressed to the remote terminal to 
which the access point is to transmit to next, 

so that the access point treats aii" the 
remote terminals fairly while giving priority to voice 
packets that are for the voice-capable ones of the 
remote terminals. 

2. The access point of claim I, being 
further configured to receive an acknowledgment packet 
from each remote terminal that ts tranBmltted by each 
remote terminal in response to the remote terminal 
having received each packet that is addressed to that 
remote terminal. 

3. The access point of claim 2, being 
further configured to discard packets for which an 
acknowledgment packet has been received. 

4. The access point of claim 2, being 
further configured to discard each transmitted packet 
when an acknowledgment packet has been received for the 
transmitted packet. 

5. The access point of claim 4, being 
further configured to discard each packet after the 
packet has been retransmitted a predetermined number of 
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tliaea without tlie access point having received at least 
one acJcnowIedgnent packet In response to the 
tranaiDlssaoD of the packet. 

6 . Tho access point of claim 5, being 
further configured to determine how many tiffies to 
retransmit una c know I edged packets based on whether the 
packet that is being retransmitted Is for pending voice 
conxouni cat ions 

7. The access point of claim 6, being 
further configured to: 

use frequency hopping spread spectrum 
radio communications to cononunlcato on the half-duplex 
coaottunicatlons neditim; and 

after a predetermined number of 
retxensinlsslons, delay further retrautsmission until 
after a frequency hop, 

8. ' The access point of claim 1/ being 
fiirther configured to use a contention window that is 
used to sense when the channel is available » said 
window having at least two different durations with one 
of the two being selected based on whether the next 
packet that is to be transmitted ia for providing voice 
communications . 

9. The access point of claim B, being 
further configured to determine which packets are voice 
packets for providing troice communications. 



10. The access point of claim 6, being 
further configured to use a contention window of a 
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first duration for voice paclceta that are to be 
transmitted and use a contention window oC a second 
duration ttiat Is longer khan said first duration for 
other packets that are- to be transmitted. ■ 

11. The access point of claim I, being 
further configured to have a plurality of separate 
queues, each respective queue including the recelT^ed 
packets that are addressed to a respective one of the 
temlnals. 

12. The access point of claim 11, wherein 
the plurality of queues are of equal si«e. 

13- The access point of claim 1/ being 
further configured to use a collision sense inultiple 
access comnunicatlons protocol to conununicate with the 
remote tetnlnals on* the half -duplex colnnuni cations 
nediua. 

14. The access point of clain 1 being 
further configured to receive infornation f ros the 

. voice-capable terminal that indicates to the 
transceiver that the terminal Is voice capable. 

15. The access point of claim 14, being 
further configured to determine which packets are voice 
packets based at least partly on which the packets are 
addressed to voice-capable terminals . 

16. The access point of claim 1, being 
further configured to: 
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receive variable size packets fron the 
balC-'duplex communications medium and from another 
coecnunications aediuia in a plurality of communi cations 
protocols ; and 

determine the coESBunicatlons protocol of 

the packets. 

17. The access point of claiia 16* being 
further configured to determine which packets are voice 
packets communications based at least partly on which 
protocol is determined. 

18. The access jwlnt of claim 11, being 
further configured to determine which. packets are for 
voice packets based at least partly on the determined 
communication protocol being user datagram protocol. 

19. The access point of claim 1, wherein, 
when the wireless local area network is a collision 
sense multiple access communications network* said 
access point being configured to use a collision sense 
window duration that is shorter in duration for voice 
packets than in duration for date and other packets. 

20. The access point of claim 1, being 
farther configured to have a plurality of queues each 
queue being associated with one of the terminals and 
each queue storing the packets that are addressed for 
the terminal that is associated with that queue. 

21. The access point of claim 20, being 
further configured to have queues of equal ai»e. 
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22. The. access point of claim 4« beiny 
further configured to determine which packet to • 
transmit next baaed oo transmitting any voice packets 
that are addressed to the remote terminal to which the 
access point is to transmit to next before transmitting 
data packets that are being retransmitted for that 
reBtote terminal. 

.23. A communication system, comprising: 

the access point defined in claim 1; and 
a plurality of remote terroinais that are 
associated with the transceiver. 

24. An access point that provides voice and 
data communications for use In a wireless local area 
network having a plurality of mobile unite, at least 
"one of said mobile units being voice-capable, said 
access point being configured to: 

receive signals carrying communications 
packets directed to particular mobile units* and 

prioritize comonuni cat ions packets for 
transmission based at least partly on whether each, 
packet is directed to a voice-capable mobile unit. 

25. A method for providing voice and data 
communications for use in a wireless local area network 
having an access point and a plurality of mobile units, 
at least one of the mobile units being voice-capable, 
comprising: 

receiving signals at the access point 
which carry communications packets directed to 
particular mobile units; and 
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prioritizing received comniunicatlons 
packets for transmiaaion based at least partly on 
whether each packet is directed to a voice-capable 
mobile unit. 

26. A transmitter for use in a carrier sense 
niultiple access ccMomunications system, said transnitter 

. being configured to: 

use a contention window o£ a first 
durotion for transmitting packets that are for voice 
communications; and 

use a contention window of a second 
duration that is different froio said first duration for 
transmitting other packets. 

27. The transmitter of claim 26, wherein the 
first duration is shorter than the second duration. 

2B. The transmitter of ciaim 26, wherein 
said transmitter Is an access point of said 
communl cat ions system. 

29. The transmitter of claim 26, wherein 
said transmitter is a remote terminal in said 
communications system. 

30. The transmitter of claim 26# wherein 
said transmitter is configured to prioritize packets 
for transmission based at least partly on whether each 
packet contains information Indicating that the packet 
is for voice communications. 
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31. The transmitter of claija 26, wherein 
aaid tranaaitter ia an acceaa point for uae in said 
cooiBiunications ays ten. said transmitter being further 
configured to prioritize the packets that are for 
trananlasion to each mobile unit. 

32. A raetbod for transmitting packets for 
use in a carrier sense coltiple access coamuoi cations 
system^ comprising: 

using a contention window of a first 
duration for transraitting packets that are for voice 
communications; and 

ualng a contention window of a second 
duration that is different from said first duration for 
transmitting other packets. 

33. The method of claim 32, wherein the 
first duration is shorter than the second duration. 

34. The method of claim 32, wherein using a 
contention window of a first duration and using a 
contention window of a second duration axe perforated at 
an access point in said cosRsunlcations system, 

35. The method of claim 32» wherein using a 
contention window of a first duration and using a 
contention window of a second duration are performed at . 
a mobile unit ia communications system. 
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36. The method of claim 32» further 
conprising prioritizing packets for transmission based 
at least partly on whether each packet contains 
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Information indicating that tha packet l8 for voice 
connnini cations . 

37. The method of claim 32« wherein, using a 
contention windovi of a first duration and using a 
contention window of a second duration are performed at 
an access point in said cononunications system* said 
method further comprising priorltirlng pac)cets for 
transmission separately for each mobile tinit. 
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